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INTRODUCTION. 
Van Buren county lies on the southern border of the state, 
and is the second county from the east. lletween it and the 
Mississippi river lies Lee county, while Henry borders it on the 
northeast, .Jefferson on the north, and Davis on the west. 
,Scotland and Clal'ke counties of :Missouri join it on the south. 
'}1he county is an approximate square and contains 484 
square miles. It is among the number which were earliest set-
tled and was already, to some extent, occupied when visited by 
Owen. Since his explorations, geological work has been carried 
on within its limits by both W Olthen' and White' though no 
, exhanst,ive repOTt on the area has heretofore been published. 
PHYSIOGRAPHY. 
TOPOGRAPHY. 
The county is divided into two triangular areas by the Des 
Moines, which cuts it diagonally from nOlthwest to southeast. 
In its relief it approximates that of Lee county on the east, 
. cons!sting of a broad, level plain affected by a general south-
-east dminage. From its position, the main drainage is accom-
plished by the Des Moines river and its tributaries. For 
,several miles on either side'of the stream, the plain has been dis-
sected by numerous comparatively short trenches which meet 
the chief water course usually at high angles. This is eSIJee-
ially true below Kilbourne where the streams have cut deep 
gashes into the indurated rocks. Above the point named, the 
coal measure beds descend gradually to the river level and here, 
owing to the softer character of the rocks, erosion has effected 
more extensive changes in the surface. This is seen in the 
more general demidation and levelling which the plateau has 
.s~ffel'ed, as well as in the lessening of the angles which mark 
the dendritic river systems. On the northeast, the streams set-
ting ba-ck from the Des Moines and from the Skunk have not 
yet completely invaded the plateau which is here broad and 
fiat and imperfectly drained. Joined with the general plain, 
I Worthlm: Oeol.JOWll, I.l!I9-~lO.lS5R 
t White: !'('C. Ann. Hcp. !'Iate Gcolo~lsl, llZ-Ui. 1S58. 
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and constituting a part of it, are the narrow divides between 
the tributaries of the Des Moines. These project southward 
nearly to the river, their summits evidently repl'BsentiIlg the 
remnants of the original plain surface out of which they have 
been canTed. So also southwest of the Des Moines the plateau 
feature is mal'ked, though instead of a single broad, flat prairie, 
like that on the north side of the river, the plain surface is herB 
represented by a series of parallel, hroad-topped divides sepa-
rating the southeastward flowing st·reams. 
General Plateau. In the southwestern part of the county, 
the Chicago, Burlington & Kansas City railroad has occnpied 
the strip between the :1'ox and Little .Flax rivers nearly to the 
state line. At Milton.the elevation is 800 feet above tide, while 
a few miles east of Cantril the summit of the divide is 785 feet. 
East of ~Iount Sterling the plateau· level stands at 734 feet 
above sea level. On the north, the highest point is at Birming-
ham where tbe elevation is 758 feet. From this point, there is 
a gentle slope to the east as befom. Birmingham and Mount 
Sterling lie very nearly on the same meridia,li and hence theil" 
elevations indicate a southward slope of the plateau surface of 
twenty~four feet, or about one and one-half feet per mile. The 
general relief thereforc corresponds to that observed' in Lee 
county; a broad, smooth plain tilted to the southeast. 
The following are the known elevations: 
ALTITUDES IN VAN DUREN COUNTY. 
~ ~ 
ft. ~ 
:t~ ..sl s~ !] AUTHQRITIF....'i. ~§ ;;.~ 
~~-~-------------I-~~·~I--~~~~I~~~~~~~-----
Birmingham ______ .•. ___ • __ .••• 201 758 Ft. Ma.dison & D.],f. R. R. 
Bentonsport _.___________________ 122 599 Oeol. Rep. 1810, vol. II. 
~~~~~~l~t~-:~:::===:=:=::::=::=::: 1i~ ~~ g~k~k.l~:OR~~: II. Cantril __ . _______________________ 293 no C., B. &, K. C. R. R. 
Douds --------------------.-.--- 157 63-l JO~~n~~r~ ~i~~i:~!~.,~.~. 
FarmingklD _____ .. ________ • __ •.. _ 91 568 I C., B. & K. C. R. R. 
Kcosauqua_ .... ___ • ____ ~_~ .. _.... 181 664 Levelled_ 
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~d ] 
'" .. c ~g '~:3 
¢lY ~~ .2~ .8~ 
-< <i 
---------------------.~-
RiveI' levol at Keo;;anqull._________ 590 
Kilbol11'nc _ Hi 62-1 Geol. Rep. 18 .... 0, yol. II. 
Longview _._ _________ 277 iiil Ft. :\lauisoll & D.).I. R. n. 
)IcVeigh _____________ 2m i53 1<'t. 1>ladisoll & D.)!. n. H. 
Mount Zion______ 247 724 Geul. Rep_1870, YOI. II. 
:Milton __ . _______ .__ 323 800 C., B. & J{, C. R. n. 
~Iount Sterling __ 1iiS li:lil C., B. & l{. C_ R. n. 
Selma ____ 170 641 Geul. Rell. 18i!I, YO\. II. 
StockIJOl"t. 270 7;""13 Ft.. Madison & D. )1. n. R. 
Willets. _ J21 nUl:! c., H. &, IC C. R. H. 
DRAINAGE. 
By far the larger part of the drainage is effected by the Des 
Moines and its tl'ibutaries_ In addition, however, two minor 
drainage areas appear; one at the northeast" tributary to Cedar 
Creek, and the other toward the southwest del>elldent upon Fox 
river. 
Des llIoilles. The Des Moines river flows nearly due south-
east, and with one exception ·varies little from a direct course. 
fl'his exception occurs in the center of the county where the 
river is abruptly deflected from its course to the southwest-
ward, but soon returns, forming a deep U-shaped loop whose 
axis is at right angles to the general course of the stream. The 
length at the loop thus formed is about fiye miles, while across 
the neck the distance is not more than two miles. To make 
this short distance the river' takes a roundabout course of fully 
twelve miles. The principa.l tributaries to tbe Des Moines are 
Indian, Bear, Chequest and Holcomb creeks.on the south, and 
Reed, Coates and IJick creeks on the north. 
. Imlian creek. This creek bisects the diyide between the 
Des Moines and Fox rivers, flowing parallel with them from its 
sonrce near the westerll Hne of the connty to ,Villett station 
whero it tUl'US eastward_ Except in the last four miles of its 
-course, where it im'ades the Saint Louis limestone, the stream 
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flows over a thick' bed of drift. In this portion' the stream has. 
comparatively wide bottoms with more or less abrupt, but. 
rounded slopes. 
Bear creek has a comparatively steep declivity. It takes its 
rise on the plateau level south of Keosauqua and, soon pene-
trating to the rock, is bordered in the lower half of its course 
by more or less prominent mural escarpments. It opens into 
the Des Moines at a high angle just south of Bentonsl)ol't. 
Cltequcsf creek l'isBS in Davis county and flows approxi-
mately parallel to the general course of the Des Moines, iuto. 
which it empties at Pittsburg. Throughout the greater part of' 
Figure 19. View looking down the Des MoillllS just tJ<:,}ow Bcntonsrwrt. Montrose cll~rt5' 
and I\l'<lkuk limestone form the escurpment at n,e lett. 
its course in Van Buren county, the stream flows over the lime __ 
stone of the Saint Louis, in which it has cut a somewhat in-eg_ 
ular channel with prominent rock escarpments. 
Licl..~ creek takes its rise in Jefferson county, flows southeast_ 
ward and enters the Des Moines at Kilbourne. Throughout. 
most of its course the channel is confined to the drift and coal 
measure formations, the latter of which, from lack of resisting-
materials, offers few exposures, and the region is marked by-
~-
-, 
i j 
j 
1 
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rountled, hilly topography. Lick creek penetrates to the lime-
stone, however, a short distance above Kilbourne, and from this 
point its course is marImd by abrupt deflections <:tud promi-
nent rock escarpments. 
Coates c/,eel... Somewhat similar ill character to Lick is 
Coates or Honey creek. 'raking its rise ill the upland plateau 
in Humerous widoly branching secondaries and flowing south-
waTd, it discharges into the Des Moines. It soon penetrates the 
drift and coal measure deposits, and its course thereafter is 
marked by'more or less prominent rock acclivities carved in the 
Saint Louis limestone. 
Reed creel: is almost the counterpart of Coates, except that 
in its lower course it is more sinuous from deflections due to 
.the peculiarities of the uuderlying rock structure. 
Fox. rher. Next to the Des Moines, Fox river is the most 
important stream within the limits of the county. It takes its 
lise in Appanoose county, enters Van Buren about three miles 
north of Milton and leaves it a short distant below Mount Ster-
ling. It flows approximately parallel to the Des Moines 
thmughout its course and empties into the Mississippi a few 
miles below Alexandria, Missouri. In Van Buren county, it 
flows in a broad alluvial valley in which it meanders from side 
to side. Its channel is compa~tively small and insufficient to 
carry the volume of water brought down during times of 
fres~ets, and overflowing, it renders a large part of the rich 
alluvial bottoms unfit for cultivation. Parallel with the Fox, 
and tributary to it, is the Little Fox in the extreme south-
western corner of the county. 
STRATIGRAPHY. 
General Relations of Strata. 
rl'l:te indurated rocks exposed in Van Buren county belong 
entirely to the Carboniferous formations. Exposures occur 
chiefly along the Des Moines and its tributaries. In the north-
eastern part of the county, Cedar creek and ita branches also 
\ " offer a limited area of outcrops. 
~: 160 n,p 
~ 
II, '_.~ 
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ClassJ6cst;OIl of Formations. 
Teraces. 
Cellozoic. Pleistocene. 
""""I-I~-
Loess. 
LowerTUl. 
Ur::~:~ 
on,. 
(Ccalme's-
urea.) 
Des Moines. 
(Lower Coal 
Measures.) 
Saint Louis. 
Compact and gran-
ulltor limcswne. 
Paleozoic. Carboniferous. 
Brecciated lime-
,,-
Arenaceo-magnes-
ian beds. Missis-sippian 
Lo~~ 1-----------1------------
bonif-
-Burlington. 
Warsaw shales and 
limestones. 
Geode shales. 
Keokuklimeston9B. 
Montrose chertll. 
"The Keokuk and Burllngionsl8gesas used In this report are together the equivalent of 
the:Augnstn. us used In the otberreportli ot the Surrey. 
Between the Saint Louis and Des Moines formations is a. 
marked unconformity which corresponds in time to the inter-
val represented further south by the Kask .. kia, the uppermost 
member of the Lower Carboniferous series in the Mississippi 
valley. 
DESCRIPTION OF TYPICAL SECTIONS. 
. FEET. 
7. COncealed _______ •. ~ •. ~. __ . _____ .• _~ .-.--.-.-~---- • 
6. Limestone, magnesianj weathers brown . ____ ~.___ 10 
5. Sandstone, shaly, blue; weathering to brown_____ 5 
4. Geode bed; concealed in part____________________ 35 
3. Shales, calcareous, and limestone with chert and geodes_______________________________________ 15 
2. Limestones, dark bluish-grey with Keokuk fossllsJ quarry bed ________ ~ __ ~ ______________ ._______ 15 
1. Limeatonesand cherts to river leveL __________ 35 to 40 
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Number 1 is evidently the' equivalent of the chett beds at 
the top of the Burlington which constitutes the river bed 
between Montrose and Keokuk. The above rocks are al,o well 
exposed on the opposite side of the river on Bear creek. 
FEET. INCHES. 
13. Fire clay, red and grey ____ ____ _____________ 1 
12. $halcs, arenaceous and bituminous _______ _ 
11. Coal ___ . _________________________ • ______ _ 
10. Fire clay, groy ___________________________ ._ 
9. Sandstone, friable. more or less ferruginous 
and shall' _____________________________ _ 
8. Shales, gl'eeIl, grey, arenaceous __ _ 
7. Limestones, brecciated; upper part in places 
evenly stratified granUlar Iimestone. _____ 18 
6. Limestone, magnesian, cOM'se, brown, "esi-
cular ____________ . ____________________ 15 to 25 
5. Concealed ________________ . ______________ ._. 10 
4. Clay, arenaceous; blue or greenish_. __ _ 
3. Concealed_____________________________ 23 
2. Shale, calcareous, and thin beds of lime-
stone with chert and geodcs __ . __________ _ 
I. Limestone, coarsc, bluish-grey, with Keo-
kuk fossils ____ . _______ ._:~______________ 3+ 
lOS 
The geodesin number 2 are not well developed, but clearly indi-
cate their relationship to the siliceous masses in these shales at 
Keokuk. A well put down on the farm of Mr. H. B. Edmunson 
yielded the following ,ection as given by the driller, Mr. R G. 
1!errill. 
(Tp. 611 N., R. IX W., sec_ 26. So. 'Ir., Nc. !{.) 
PEET. 
10. Clay, yellow, no sand_~ .. ________ ~ __ .. ___ .. ~ ______ UO 
9. Cla.y, blue, ___ , ________ , _____ .... ~ .. ___ .. _______ 21 
8. Sand, no watllr._ .. _~ ____ . ____ .. ________ .. ________ t 
"7. Shale, dark blue_._. _______ .. __ ~_._._____ 55 
6. Hotten stone, yallow, much liko ocbro __________ _ 
5. Limestone, brownll;h __ • ___ . _________ ... __ ...... _, 10 
4. Shales, alternating witb limestone __ . _____ .. ____ , '-1] 
3. Limestono __ • ___ .. ______ . ________ • ___ • __ • ________ -11 
2.' Rock, ba.rd, dark colored with much mineral (?)_. -I 
1. Rock, very bard, could not penetrate it, pl'Obably 
Montrose cberts. ____________ _ 
270} 
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The elevation at the top of the well is about 745 feet. The 
shales given at number 7 lllay represent an unusuallyargill-
aceous development of the brecciated division not unlike that 
sometimes seen elsewhere. In that case numbers 5, 6, and 7 
would represent the Saint Louis; 3 and 4, Keokuk, and 1 and 2 
tbe upper part of the llurlington. The figures here given indio 
cate a notthward dip of about 140 feet in the distance of a mile 
and a half, between this point and llentonspott. 
A well put down 011 the farm of Mr. C. Davis by Mr. Merrill 
furnisbed the following record: 
(Oue-quarter of a rulle west of mlddlo of Tp 6B N., R. [X W., sec. S) 
FEET. 
16. Clay, yollolV, with some sand~_ .. __ . ________ . _____ 35 
15. Cla.y, blue, joint ...•..• ______ . ___________________ _ 
14. Clay, yellow; in layers one and a hall to three feet 
thick, alterna.ting with two to six inch layers 
of sand and some water .• ____________________ 16 
13. Clay, blue, very hard; with boulders.___________ 29 
12. Shale, dark brown to b1ac.k _______________________ 10 
II. Coal___________________________________________ -i 
10. Clay, brown. ___________ . __________ • __________ .__ 6 
9. Clay, white, with fragments of limestone_________ I 
8. Limestone, white _________________________________ 15 
7. Limestone, blutsh-grey, with some pyrito _________ 70 
6, Shale, dark to light greonish shades ___________ ~_ '30 
5, Shale, very dark ____ ~ ____ : __________ . _____ ~ ______ 25 
4, Limestone, cherty and arenaceous____ ____________ 3 
3. Limestone, grey sub-crystalline __________________ 15 
2. Limestone, darker colored, mottl~ pink, grey 
and black __________ ". _________________________ 23 
1. Rock, hard, brownish grey, cuts the dr11L ________ 32 
Total _____ ~ __ • ________ ~ ____ • ___________ 315 
Elevation at top of well about 725 feet above tide. In this 
section the coal measures are represented by 9, lO, 11 and 12, 
the Saint Louis by 7 and 8, while the remainder is Keokuk 
except 1, which evidently represents the MOlltro.e chert. 
This locality is nearly southwest of llentonspott and the figures 
indicate a difference of about 170 feet in the elevation of the 
strata. The distance in direct line is about four miles, showing 
a southwestward dip of over fotty feet per mile. 
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A well on the farm of Mr. C. Miller, about a mile and a half 
nOltheast of Keosauqua, gives the following: 
FEET. 
10. Clay, gray __________ ... _______ . ____________ .• _ .• 8 
9. Sand ____________ . _________ ._. __ . _. ___ ... _____ •.. 32 
8_ Grovel with water _______________________________ 2 
7_ Coal ___________________ • _________________________ 3 
O. Limest-onc, white _____________________ • __________ S 
5. Limeandsand ___ ... ___ . _____ . __________________ 8 
4. Limestone, grey .. _. _____________ . ___ . ________ . 30 
3, Sandstone, stained with iron oxide __ . __ . ___ ._. __ . :J 
2. Sandstono, bluish grey. ____ .. ___ .. _____________ ._ 12 
1. Shale, blue. __ . ______________ . '.' __ ' ___ 56 
162 
Thi::; section corresponds very closely with the preceding in 
the thickness of the blue shale number 1. It evidently 
represents the Warsaw and Geode shale beds; doubtless iularge 
part the latter. 
The following section was obtained by combining sections 
from several localities on Indian creek opposite Farmington, no 
one of whicbgave a complete exposure of all the beds: 
FEET. 
10. Clay, yellow, boulder_. __ . __ ..... ___ .• _____ . __ •. 10 
9. Sandstone, incoherent, thin·bedded, brownish grey, 3 
8, Sandswno, incoherent, .arying to sandy shale, 
. ash colored "clod"bolow_. _______ . ___ .... ______ "H-
I. C£'al, impure. ______ .. ______ .. __ ... _______ . __ .... _ i 
6, Clay and sandstone, arenaceoua ____ . ____ .~ ________ 2 
5. Clay, residuary, containing fragments of limesrouc 
and chert, and considerable ochre .. _______ .____ t 
4. Limestone, magnesian brown and finely .esicular_ 6 
3. Sandst-onc, blue and arenaceous shale .• _+~ __ .. ____ 3 
2. Shale, blue with thin beds of sub-cl'ystalline 
limestone. A b~doftheIime!'tonetwofcetthick 
in places, at the basc ___ . _______________ . __ . 7 to 10 
1. Shalcs, calcareous. 'with geodes to bed of creek 
(base of section about five leetnbo.6 riyerlc,"cl) 2 
4·H-
Numbers 6 to 9 represent the Des Moines beds; 3 and 4 the 
Saint Louis, here nearly all removed by erosion before the depo-
sition of the coal measure deposits, while the W.naw, greatly 
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reduced in thickness, is represented by number 2, and the Geode 
shales by number 1. Farther up the creek the brecciated 
1imestone of the Saint Louis stage_ comes in just below the 
coal measure deposits. 
l'lIPIIIlEY DaOTIIEHS WELL SE(,'TlO~ AT PIITSlIUlt(l.· 
(Tp.~9:-;'., R 10 W .. sec. 3-1, ~w. U.J 
Fm,,'. 
15. Clny,ycllow .. _. ..10 
14. Sand. __________ ...••• ___ •••.. ____ ... 4 
13. Clay,yellO\\· ___ .. __ . 5 
12. SamL ___ ... _ ........ ____ ] 
II. Clay, yellow, growing hnrder below. ________ .. _.4 
10. Gra,ol and sand firmly cemented with iron oxide.I8 
9. Clay, dark, with limestone in upper part. _____ ••.. 38 
8. Shale, blue, with some limel!tono._ .•............. 30 
7. Clu,y,ochreous. ___ . _____________ •• ________________ 1 
(), Clay, whitc. ____ • _______ ._._. _____________________ G 
5. Clay, red likeumber. ____ •• _________________ ~ _____ 13 
4. Limestone, white {waterl_ _ ____ 15 
3. Limestone, grey ___________ .____ _ __ 4 
'J Sandstone, fine, bluish grey _________ ••••• __ .. ___ 5 
1. Limestone, grey with pyrites (water) ___________ 3U 
19H 
1'his well is situated on the hill south of Pittsburg, about 
seventy feet above the level of the river. At a point opposite 
the location of the well, the lower members of the Saint Louis 
limestone crop out in the liver bank, wbile coal measure shales 
appear twenty-five to thirty feet above. The members of the 
section are identified with difficulty, and some doubt exists as 
to the reliability of the observations. 'J1he clay and shale belo\\r 
the gravel (No. 10) may represent the brecciated bed, or it may 
belong to the boulder clay of the drift, and hence -indicate a 
filled channel. The record is inserted without attempting a 
cOl'relation. 
Geological Formations. 
BURLINGTON. 
The lowest rocks exposed within the limits of the county 
belong to the Burlington, the second member of the Mississip· 
pian or Lower Carboniferous series. Their exposure is confined 
'U""ord furnished Ly 3Ir.llcrrlll. 
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to the channel of the Des Moines between Bentonsport and 
Bonaparte. 'fhey emerge from tho bed of the river about a 
mile and a hoI! above Bentonsport. At the latter place they 
reach a height of about forty feet above the river level, decline 
very gradually to Bonaparte, and then shortly disappeal' below 
the level of the stream. The only part of these beds to he seen 
is the chert formation at the top, which has heen called the 
Montrose chert.. They consist of beds of chert with occasional 
thin beds of limestone, or ca'Icareous shale. A few feet of lime-
stone appears at the river level on the south side, about half 
way between the places named, which may represent the upper-
most pad of the upper B:urlington limestone. These beds h.Lvo 
been penetrated by a shaIL at Bonaparte and arB there called 
the" Bonaparte Marble." The cherts break down quickly on 
exposure and hence offer comparatively few sections for study. 
Below Bentonsport, however, good exposures occur along the 
railroad for a mile or more. 
KEOKUK. 
The rocks of this member have their greatest expOSUl'e 
along the channel of the Des lIoines I'rom the mouth of Rock 
creek to the easterll limit of the county. A lImited exposure 
also occurs at the mouth of Lick creek. They owe their expos-
ure entirely to the erosion of the ri,'er and its u'ibutal'ies, and 
their areal development is confined to a narrow belt along the 
stream. 
In the vicinity of the contiuence of the Des Moines with the 
-Mississippi, this formation presents tl1l'ee well marked divis-
ions. From below upwards these are the Keokuk limestone, the 
Geode shales, and the Warsaw shales and limestone. In Van 
Buren county the two lower divisions have essentially the same 
development as in Lee connty, but the Warsa.w formation is 
greatly reduced in thickness and evidently wedges out before 
reaching the northern limit of the county. 
](eokllt.~ Li/Jwsionc. 'fhe general section given above repre-
sents the typical development 01' this bed. It makes its first 
appearance in the extreme southeastern part of the county on 
a small branch on the south side of the river. About six 01' 
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eight feet are exposed and quarried to a limited extent. The 
next appearance is at the mouth of Reed creek, where about 
ten feet of bluish grey limestone, coarse, sub-crystal1ine and 
mostly thin bedded arB exposed. As the strata'rise toward 
the west, lower beds come into view, and are seen well up in 
Figure 20. Escatpm~nt of Keokuk lIm~stone below Bonaparte. 
the bluff below Bonaparte, with neaTly thilty feet of the Bur-
lington chert beds below. 'l'he limestone has been quarried at 
several places herB, but it contains large quantities of chert. 
Much of the rock is also ,haly and the bedding of the better 
quality of rock is quite variable. At Bentonsport at ODe time, 
quarrying was carried on quite extensively. The Pl1ncipal 
quarry bed is about five or eight feet above the base of the 
division and perhaps represents the same ledge as that quarried 
at Keokuk and there termed the" white ledge.'J The upper 
layers at the quarry a.re thinner. The horizon between the 
thicker and thinner beds is marked by a series of undulations 
of one of the beds remarkable for their regularity. The verti-
cal interval of the undulations does not exceed ten inches, 
) 
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while the horizontal illtenal does not vary much from fifteen 
feet throughout the whole extent of the quaiTY. On the 
opposite side of the riYer the rocks aI'e weH exposed for some 
distance up Hear creek, and show essentially the same ehame-
tel's as elsewhere in southeastern Iowa. 
Geode Shales. Above the Keokuk limestone lies a bed of 
bluish grey calcareous shale cont.aining hol1ow siliceous masses 
termed geodes. The geodes vary from oue inch to two feet in 
diameter, but are usually froUl six to ten inches. They al'e 
studded on the interior with crystals of calcite or quartz, or 
lined with chalcedony. In some places these bodies are very 
numerous in the beds of the streams which dissect the shales in 
which they occur. They are quite abundant in the vicinity of 
Farmington where they have been exposed by Indian creek and 
other small tributaries. They also occur on Bear creek and 
other places in the vicinity of Bentonsport. On Hock and Cop· 
peras creeks where the upper part only of the shales is exposed, 
the siliceous masses are irregular in shape ami instead of being 
hollow, consist of masses of red and white, partially crystal. 
lized calcite. Their crushed form suggests that t~e geodic 
structure w'as here interfered with by agencies not acting else· 
where, and as there are indications of an unconformity in this 
locality not far above this horizon. It may be that the shales 
were subject to shore influences which prevented the complete 
development 01 the geodic form. 
The greatest thickness of these shales known in Lee county 
is forty feet. At Bentonsport as shown by the section there is 
a covered slope 01 thirty·five feet with fifteen feet of the geode 
shales below. '1'he concealed portion is probably in large part 
of the same formation; the remainder being the Warsaw. The 
Davis and Miller well sections, given above, agree in showing 
abont fifty-five feet of shale at this horizon, of which about ten 
or fifteen feet doubtless represent the Warsaw, _ so that the 
thickness of the geode shales in Van Buren county does Dot 
vary much from forty to forty·five feet. 
TVal'saw Shales (wd Limestones. Below the mouth of the 
Des Moines river at Warsaw, l11inois, the upper beds of the 
Keokuk sub·stage have a development of about forty feet. 
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rrhey thin rapidly northward however, and in Van Buren county 
along the Des Moines they are represented by only ten to fifteen 
feet of blue shales, including bands of fossiliferous Ii~estone. 
Though greatly diminished in thickness they retain essentially 
the same characters as at the typical locality. At the mouth 
of Indian creek this formation i:;; repl'esented by SeyeD to ten 
feet of blue shale with thin layers of blue sub-crystalline lime~ 
rock. One of these beds, two feet thick, lies at the base of the 
division. 
On Rock creek, at an old quarry (Tp. 69 N., R. IX W., sec. 
16, Sw. qr.) this formation is represented by eight to ten feet of 
blue shales with limestones intel'hedded as at Farmington. 
The limestones here are composed in large part of the fragmen-
tary remains of fossils many of which are identical with those 
of the same horizon seen at Keokuk. East of this locality, on 
abraIichofCopperascreek, a thin ledge of limestone overlain by 
a few feet only of arenp,ceous blue sbale, intervenes between 
the Geode bed and the :magnesian limestone of the Saint Louis. 
The shales grade into a hard, very fine grained blue sandstone 
which is said to have once been used locally for scythe stones. 
It is thin Ledded and includes broken' fragments of chert and 
shells. A similar deposit occurs on Roclr creek above the War-
saw formation. As there are commonly no means for discrim-
inating between the shales of the Warsaw and Geode beds in well 
sections, there is some doubt as to what part of the fifty-five 
feet of shales shown in the Edmondson and Davis records 
belong to the 'Varsaw. fJ'he formation evidently does not 
extend much north of this area, and doubtless it wedges out 
entirely before reaching the northern boundary of the county. 
SAINT LOUIS. 
The Saint Louis limestone constitutes the uppermost divi-
sion of the Mississippian or Lowel~ Carboniferous series in Iowa, 
and has the greatest superficial extent of any of these memb~rs 
in Van Buren county. It is genemlly overlain by the rocks of 
the Des Moines stage of the Upper Carboniferous (coal measure) 
series, and its exposure is due chiefly to the removal of these and 
the ovedying drift deposits by the extensive erosion of the Des 
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Moines river and its tributaries. 'l'he maximum thickness in 
Van Buren county probably does not exceed ninety feet. 
In lithologial characters the rocl{s composing the formation 
show great variation. In general they present a thl'ee-fold 
division consisting of (1) brown, arenaceous and magnesian 
limestone, (2) brecciated limestone, and (3) grey, compact and 
granular limestone. 
AJ'elluceo-ma!Jllcsicm Beds. 'l'he first of these is exposed at many 
places along the Des Moines and is especially well developed in 
the vicinity of Kilbourn and in the bluffs below Keosauqua. 
It c~nsists of fine-grained 01' vesicular magnesian limestone in 
Figure 21. Old quarry at the month of Rock Creek. Arenacco_magnesinn beds o\'e.r!nin by 
bN.'Ceiatcd limestone. 
rather heavy ledges, which grade horizontally into a more or 
less clearly marked arenaceous rock characterized in places as 
a sandstone. A large percentage of the rock, however, is made 
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up of calcareous matter, and hence it is more properly desig-
nated as an arenaceous limestone. It is well developed on 
Price and Bear creeks where it furnishes a very good quality of 
stone for building purposes, and has been quarried quite exten-
sively for plates and sills. This bed represents that quarried at 
Belfast and Keokuk. It constitutes the upper member of the 
Warsaw as originally defined. The arenaceous character is 
confined generally to the lower part of the beds, but on Bear 
creek as well as elsewhere, sand forms the larger part of the 
formation, The magnesian limestone constitutes the most 
generally recognized phase of Lhe division in thecolluty. When 
first removed from the bed, the rock is of a blue or drab color, 
but it soon changes to a rusty brown by the oxidation of the iron 
which it contains. In general, therefore, the exposures of both 
the arenaceous and magnesian ledges are characleri:r:.ed by a 
rusty brown color. The magnesian rock occurs in thick, gently 
. undulating beds, and is distinguished by a more or less concre-
tionary structm'e by reason of which it was at first termed the 
Lower Concretionary limestone by Owen. In places these beds 
are interrupted by the brecciated phase which in these instances 
is in direct continuity with that of the overlying bed. The 
thickness of the arenaceo-magnesian beds varies from ten to 
twenty-five feet. 
Brecciated Limestone is a widely recognized phase of the 
formation in Iowa. The bed is made up generally of compact 
and granular, grey limestones, in sharp angular fragments 
of val'ious sizes cemented together by similar calcareous 
material. In many cases the fragments show more or less 
rounding as though they had been subjected to the wearing 
action of water. In the thicker portions of the beds, the spaces 
between the fragments are filled with greenish clay which some-
times contains fossils. There is usually a coarse stratification 
observable, In some cases the disturbing agencies have but very 
slightly affected the orderly arrangement of the formation. 
Elsewhere, however, the brecciated charactOl' is marked, as for 
instance neal' the mouth of Reed creek, where it affects the 
whole of an exposure seventy·five to eighty feet in height. 
The lower .portion represents the arenaceo·magnesian bed' and 
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is composed of large fragment.s of this limestone with clay fill-
ing ·the interstices, while the upper part is made up of the 
compact and granular limestone more cOID11letely cemented. In 
a few instances the brecciated character has been observed to 
fail altogether and the lower division is succeeded by compact 
grey limestone similar to that of which the brecciated bed in 
its general extent is composed, and which is indistinguishable 
from the limestone constituting the upper division. In the 
vicinity of Keosauqua, the upper portion of the bed cuntains 
more or less al'enaceous material. This is well marked on the 
south side of the Des Moines above the town, where a bl'own 
sandstone ten to twenty feel thick replaces nearly the whole 
brecciated division and is overlain by the limestone described 
farther on. Two or three miles below, the sandstono varies 
from five to twenty-five feet in thickness and rests upon the 
brecciated bed, while it is ovedain by the compact limestones 
as shown in the bluffs opposite Keosauqua. This sandstone 
was regarded by White' as the equivalent of that above the 
Warsaw shales at Keokuk and the town of Wal'saw. 
The sandstone at Keosauqua is decidedly calcareous in 
places, and someti~es includes irrogular ledges and fragments 
of limestone. It is them seen to be closely related to the brec· 
ciated division and evidently constitutes.a phasal development 
of that formation. Outside of the ox· bow area it has been 
mcogoized at two localities only; one on Coates creek and the 
other in Lee county on a branch of East Sugar creek. The 
thickness of the brecciated division val'ies from nothing to 
seventy-five feet. In genel'al however, it may be- said to be 
from ten to twenty feet thick. 
Compact and Gralllllar Limestone. Overlying the brecciated 
limestone in places, and the Keosauqua sandstone where that 
formation occurs, is a compact, fine-grained, grey limestone 
characterized by having a conchoidal fracture, concretions, and 
a considerable number of fossils, the most prominent of which 
arc Spifer littoniSwallow, and RhYllcllOlIella ottumwa White. In 
some places the compact limestone is replaced by a thin bedded 
limerock with a marked granular structure often cross-bedded 
·Geology or Iowa, vol. I, p. us, 1870. 
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and showing well developed ripple marks upon the surface. 
Tbe limestone of tbis upper division is well developed along 
Indian creek wherB the compact variety is qURnied quite 
extensively. It is also qURn-ied at Keosauqua on both sides of 
the river. In some localities it is absent, allowing the breccia-
ted beds to _constitute the surface rock. This is prevailingly 
the,case in Lee county. "\fhile in general its absence may be 
attributed to erosion, it seems probable that it may often be 
accounted for by non-deposition, and toward the north doubt-
less tbis is generally tbe case. The thickness of the bed does 
not exceed flUeen feet. • 
DF..3CRIPTlON OF SECTIONS. 
Opposite Farmington, just above the railroad bridge, twenty 
feet of arenaceous shales, with some coal, appear about thirty-
Jive feet above the level of the river. A few hundred yards 
above this the bluff shows about tbirty reet of limestone more 
or less brecciated and disturbed. The limestone mplaces the 
sandstone and shales, showing that the latter were deposited 
in a depression in the surface of the limestone. The accom-
panying figure illustrates these relations. 
Pigure 2"1. S'eetion at Farmlnton showing coal measure deposits resting In depl'('$lon In Saint 
Lotl'-~ limestone. 1. Arenaceo-Magnesian beds. :. Drcccintcd limestone. 3. Coal 
measure. saudstone and shales with seams of COllI. 4. Surfacll clay. 
On Indian Cl'eek a short distance above its mouth, the, are-
naeeo-magnesian member is represented by three feet of sand-
stone, overlain by a like thickness of magnesian limestone, and 
resting on this are coal measure deposits. A short distance 
above this locality, the brecciated limestone appears, in~erven­
iug between the magnesian limestone and a sandstone which 
\ -
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may represent the basal member of the coal meu.i3ures, though 
it may be the equivalent of the Keosauqua sandstone. About 
a mile west of Boyer station, the compact, white limestone has 
been quarried quito extensively, fifteen feet of the limestone 
being exposed above the creek bed. The lower three feet is 
somewhat thinly bedded and granular, the remainder is a light 
grey compact limestone with some nodular cbert. The l"Ock is 
very hard, breaks with conchoidal fractures, and weathers 
white. In the clay seams separating the beds a number of fos-
sils aTe found, the most common being 8pil'ifer /iffoni Swallow 
and RTtyllc/tollella ottUJ}/lm '''hite. 
A quarter of 'a mile east of this, at an old lime kiln, a rock 
evidently representing the lower part of the above is cross-bed-
ded and grs.nular in structure. On need creek, thTee-fourths 
of a mile above its mouth, the eastern bluff shows a rock face 
seventy-five feet high, all of which is more or less brecciated. 
The lower two-thirds is composed of large, irregular masses of 
brownish limest·one, with green clay filling the interstices, and 
the whole very irregularly and coarsely stratified. 'l'he upper 
part of the escarpment is composed of white limestone breccia 
and is more regulaT]y stratified. The limestone in,the lower 
part bas evidently been derived fmm the underlying magnesian 
limestone, while the upper is 8S manifestly related to the white 
limestone. Between this point and the mouth of the creek, on 
the west side, the lo,yer portioll of this sectioll is replaced by 
the arenaceo-magnesian beds as follows: 
3. Limestone, brecciated____________________________ 5 
2. Limestone, magnesian, bll1e; weathering brown; 
lower stratum disturbed along the middle 
where it is made up largely of clay with 
included siliceous fragments, more or less 
water worn _________________________________ 20 
1. Sandstone, blue, calcereous ________________ .______ 4 
29 
In the north bluff of the Des ~[oines, above the mouth of 
the same creek, the magnesian limestone has been quarried. It 
is here overlain by eight to ten feet of brecciated limestone. 
Neal· by~ the latter is seen to grade upward into a cross-bedded 
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granular variety. On Dear creek, the blue sandstone has been 
extensively quarried (Tp. 68 N., R. IX W., sec. ll,Nw. qr.). It 
is here nearly twenty feet thick and is composed of massive 
sand beds separated by a cOllsidcmble thickness of Rl'enaCeous 
shales. Farther up the creek it is more regularly bedded and 
grades into blue and brown magnesian limestone. At the 
mouth of Rock creek the following section is shown: 
6. Concealed. ". ________ •• ___ ". __ ow ." ____ 0 __________ _ 
5. Limestone, compact, grey; breaking with COD-
choidal fracture; contains abundant Spirifer Iit-
toni Swallow lind RhynchonelIJ1 ottumwa, 
FEET. 
"'bite .: _______ ._____________________________ 0 
4. Sandstone, brown quBr.t~oso _____________ .. _______ .. 
3. Limestone, brecciated, well cemented ____________ 20 
2, Limestone, bard, blue; weathering brown; beal-ily 
bedded and concretionary ____________________ 14 
1_ Concealed torher leveL _________________________ 35 
" Number 2 has been quite extensively quarried here for the 
old river improvements. About one-half mile north-west 
another old quarry shows some of the underlying beds. 
4. Concealed _______________________________________ _ 
3. Limestone, magnesian, concretionary, in heavy 
ledKeSj lower bed il'regular __________________ 2J 
2. Shale, sa.ndy, blue and ash colored; iuclosing 
fragments of chert and buff colored limestone 
more or less c{)nfusedly interstratified; lower 
portion partially decomposed limestone_______ 6 
1. Shale, blue; interbedded with coarse sllb-~rystal­
line limestone, composed in la.rge part of fos-
sil fragments ______________________________ 8 to 10 
44 
The lower bed here belongs to the Warsaw and the presence 
of concretions in the bed of the creek indicates that the Geode 
shales lie not far below. 
About one mile southwest of the locality of the first section, 
the sandstone (No.4), basalocal development of nearly twenty-
five feet. Two and one-half miles below Keosauqua on the 
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south side of the river, a high escarpment shows a similar sec~ 
tion. Hore the lower beds are arenaceous, grading horizon-
tally into more or less pure magnesian limestone. Opposite 
Keosauqua 'the same sandstone is very irregularly stratified. 
An exposure at the south end of the bridge shows imlJcrfectly 
consolidated calcareous sandstone including some limestone. 
In the ravine south of the bridge is the Manning quarry which 
has been opened in the grey, compact limestone overlying the 
sandstone. These beds have a thickness here of about twelve 
feet. The thin clay seams separating the beds aTe fllIeci with 
fossils. rrhese beds are equivalent to those quarried on Indian 
creek. 'rhey are also quarried on the north side of the river 
below the city. One-half mile southwest, on Thatcher creek, 
the sandstone is seen to include inegular beds of siliceous lime-
stone. Another exposure in this vicinity shows a brecciation 
. of the beds, evidently of later date, as it seemingly occupies a 
channel-like depression cutting through the sandstone to the 
limestone below. Above the mouth of the creek, the sandstone 
is fifteen to twenty feet thick and constitutes a rather bold 
escarpment along the river for a distance of more than two 
miles. It is overlain by the grey, compact limestone noted in 
the quarry at Keosauqua. 
The Saint Louis limestono -is well exposed all along Che-
quest creek,from the middle of Chequest township to PittsbUl'g. 
The lower pOltion of the magnesian limestone grades locally 
into sandstone. This sandstone is taken out at the Price 
'luany (Tp. 69 N., R. X W., sec. 20, Sw. 'lr.). The rock here 
consists of a rather bluish gritstone which becomes brown and 
hard on exposure, thus constituting a good material for heavy 
masonry. 'rhe beds are cross-stratified and in places are too 
irregular for quarrying. Following d~Wll the branch they are 
seen to grade more or less into the magnesian beds along Che-
quest creek. 
17GRep 
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(At mouth of Price crwk.) 
FEET. 
3, Limestone, grey, compact; upper llart somewhat 
granular, seyeral ledges furnishing good . 
quarry rock; a layer of dark colored, compact 
limestone near the base known as Chequest 
marble ___________ •• _______ •• __ •• ____________ • 20 
2. Limestone, blue or brmvn. arenaceous; the equiv-
alent of the sandstone at tho Pdp-I) quarry, 8 to 10 
1. Limestone, graded downward into blue arenaceous 
shales________________________________________ 2 
In this section the bmcciated bed is absent. The brecciated 
character, however, is well developed at various other localities 
along Chequest creek. Its place here is evidently represented 
by the lower part of nu~ber 3. 
About ODe and one-half miles southeast of Kilbourne the 
bluff gives the following: 
7. Limestone, white or grey, granular, :replaced hor· 
izontally by a. thickening of number G._ •• __ •• 10 
6. Limestone, brecciated. _______ .• __ •• _. _________ 1 to 10 
5. Limestone, magnesian, buff and brown in t.hree or 
four heavy ledges ________ • ________ • ______ . ___ 10 
4. LImestone, magnesian, fine-grained, soft; breaks 
down rl;'~dily on exposure.___________________ 2 
3. Limestone, magnesian, "ery siliceous and concre-
tionary; lower ledge disturbed and replaced in 
part by clay containing siliceous fragments 
apparently water-worn. ___ ~_.________________ ::I 
•. Shale, blue, arenaceous; with more or less calea-
reon.!; and magnesian material; imperfectly 
bedded _________ • ____________ • _______ ._______ 6 
1. Concealed to ri"er leve1. _______ : •• _____________ .. 20 
On Lick creek both the magnesian and the brecciated lime-
stones are well developed; the former showing marked indica-
tions of cross-bedding. These beds are also well exposed on 
.Coates or Honey creek. 
DES MOINES STAGE OR LOWER COAL MEASURES. 
These deposits cover the larger part of the county. though 
.oyer considerable areas occun-ing only as a thin veneer filling 
the irregularities in the surface of the underlying limestones. 
The depressions sometimes take the form of trough·like basins 
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extending north and south and are evidently due to conditions 
of antecedent drainage. Qne of the basins is in the south~ 
eastern pali of the county, apparently trending nOltheast and 
southwest, and dissected at Farmington by the Des Moines 
river. Coal has been mined to a considerable extent on the 
north side of the stream. Its presence on the south side is 
shown by outcroppings along Indian creek and by mining 
which has been carried on at the Height bank (Tp. 67 N., R. 
VIn 'Y., sec. 3, Se. qr). An attempt was made to mine the 
coal in the bluff opposite Farmington but it was unsuccessful. 
On the nOlth side considerable coal has been mined (Tp. 68 N., 
R. VIII W., sec 36. Nw. qr.) but these workings are not now 
operated. A mine in the southeast quatter of section twellty~ 
six of the same township and range is still being run on a small 
scale. The coal here occurs in small detached areas varying 
from ten to twenty-five acres in extent. It fills basin~like 
depressions in the underlying limestones. Four of these are 
known on the north side at Farmington and are found to be 
approximately parallel with the course of the river. 
Each coal bed is usually underlain by fire clay and sand-
stone, but this sandstone occasionally fails, and then it l'ests 
directly upon the limestone. In somo cases tho fire clay and 
sandstone occur at the center, but wedge out at the edge of the 
basin. The following represents the succession as shown by 
drill records in a coal area. 
l"EET. 
18. Clay, reddish, yello\f" ____ ~ ________________ ~_ 6U 
17. Clay, blue ______ ~_~ ____ ~ __ ~_________________ 20 
16. Shale, black ... _______________________ 6 to lU 
15. Sandstone, coarse grey ___ ~ _____ ~_~ __ .______ 1 
1.j,. CoaL __ ~ ____ ~ _____ ~ ____ ~ __ ~ _____ ~ ____ ~ _____ _ 
13. Sandstone ___ ~~_. _______________ ~_ c __ ~ _____ _ 
12. Coal. _______ ~ _______ .~ ____ . __ ~ ____ ~ _______ ._ 
11. Fire clay and shale, bluish _______ ~ ________ _ 
1U. Shale, blue_________________________________ ]5 
O. Shalo. _____ ~_. _____ ~ _____ ~ _______________ ~_ 
8. CoaL _______ ~ ______ ~ _________________ ~ ____ _ 
1. Sandstone .. ________ . _____________ ~ ________ _ 
G. CoaL_~ __ ~ __________________ • _______ ~_~ ____ ~ 
.5. Sandstone .. ___________________ . ______ ~_~ __ _ 
224 GEOLOGY OF V.\N BUREN COUNTY. 
F};El'. 
-I. CoaL. ____ ..... _____ ___________________ .-1 to 
::1. "'ire clay . ____ • ___ •• '. ___ " ___ ._ ._. ______ .0 to 
-) Samlstono ... _ ". _______________________ 0 to 
l. Limestone (Saint Louis). _____ ._._.', ___ , __ _ 
'35 
Number 4 furnishes the only workable bed of coal of this 
area. As it is not contilluous, however, no correlation can be 
made with other districts. 
North of Bonaparte another north and south depression 
gives rise to several basins of coal along Coates creek. These 
have not been fully developed and some of them may pro\re of 
sufficient extent for profitable working, 
NOlthwest of BentonspOli, the coal measures rest upon the 
declining surface of the lower beds. On the Shepherd farm 
coal is obtained by stripping near the road opposite the farm 
l'esidence, The Edmunson well is situated about a mile and a 
quartor southeast of this on much higher ground, but shows no 
coal measures, so that the coal bed probably belongs to a small 
outlier. 
Coal oecUl'S nOlth of this and is said to have been taken out. 
for local use (Tp. 69 N.,R. XIX W., sec. 23, Ne. qr). Adepression 
in the limestone OIl Rock creek, three-fourths of a mile above its 
month, is fined with the bituminous, shales of the coal meas-
ures. There are indications of coal in a ravine about half a 
mile west of this, and again farther up the stream. The Miller 
well section shows three feet of coal at a depth of forty-two 
feet from the surface, These occurrences evidently all belong 
to the same depression extending from the northeast toward 
the southwest, 
On the south side of the river at Keosauqua. coal has been 
mined in the bluff below the bridge. and also along a l1Lvine 
neal' by opening into the main valley. On Ely creek coal-bear~ 
ing shales appear considerably below the level of the uplands. 
Southeast of Keosauqua the coal measures crop out at sev-
eral places. The Davis well record shows sixteen feet of shales 
including a three inch seam of coal, underlain by one foot of 
clay. An exposure about two miles east of this on Bear creek 
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(sec. 10), exhibits clays and shales with two thin sealUs of coal 
resting upon the Saint Louis limestone. About a. mile north 
of the latter place considerable coal has been mined on the 
Boyer farm (Tp. 08 N., R. IX W., sec. 3). 
In the northwestern part of the county the coal measure 
rocks have a much greater deyclopment, and include workable 
seams of coal at several localities. Seyeral mines are operated 
at Douds station at a horizon consider;J"bly aboyc that of the 
coal ill the eastern part of the county. The following section 
was made at the Findley mine about one mile northeast of the 
station near Business Corners. 
FEET. INCHES. 
12. Concealed. ________________________ .. . 20 
11. Shale, blue, argillaceous _____ . _____ ._ 10 
10. Coal _________ .• _____ . ________ . __________ . __ 
9. Shale, arenaceous; filled with plant remains 10 
8. Coal _____ . ________ . ___ ._ ..• ____ .• _ .. _. ___ .. Ii 
7. Shale, becoming more argillaceous helm,> .. _ 
6. Coa1. .• __ ._._ ...... __ ._ .. __ .. _. __ .• ________ . 
5. Sandstone, filled with plant I·emains. __ ... _. 1 
4. Fire clay. ______ .. __ .. _._ ... __ .. ___ ._ .. _1 to 2 
3. Shale, black, fissile abo,e, more comlJact be-
low filled with ironstone concretions; the 
basal portion cont.ains lenticulal' masses of 
black calcureou8 rock:_ ... ____ . ____ ._.4 to 
2. Coal, sometimes partially cut out by the nod-
ular masses above ____ .. _ •. __ • _______ 3 to 4 
1. Fire clay .. __ ._ ..• ____________ .. _______ . ___ . 
'" , 
In sinking the air shaft for the Carson mine not far from 
where the above section was made no coal was found. A bor~ 
ing was then put down to the limestone, a distance of sixty feet, 
all of which was found to be composed of clays and shales. 
4bouta mile east of the station, in a sman tavine,an eighteen 
inch seam of coal is seen above eight to ten feet of Jight colored 
shales and sandstone which in turn rest upon the Saint Louis 
brecciated limestone. This evidently occupies the same hori-
zon as the beds worked in the eastern Palt of the county. The 
following is a ,ection at the Batcliff shaft. (Tp. 70 N., R. XI 
W., sec. 23, Nw. qr.) 
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1:1. Clay ____________________________________ 10 to 11 
12. Shale, black,llitmninolls.__ _ __ 11 11. Coal ______________________________________ _ 
10. Fire clny___________________________________ 2 
O. Shn!c ____________________________________ .3 t04 
8. Limcrock, black___________________________ 1 
"i. Coal_____________________________ 1 
O. Fire clay___________________________________ 2 
o. Sbale,'grey with limestone masses ________ ,! to 6 
.I. COld ___ _ __ 3 to! 
:1. FiI-c clay___________________________________ 4 
2. Concealed__________________________________ 8 
1. Shale, blUe; in well which starts about 
twelve feet, below coaL ___________________ 22 
The coal on the Hinkle land (Tp. 70 N., R. III W., sec. 10, 
Sw. ql'.), evidently occupies about the same horizon as the 
Dond coal. In the northeastern quarter of the same section a 
three to four foot bed of coal OCCU1'3 on the farm of A. Ove!'· 
turff, not far below the plain level. 
FEE'!'. 
12. Shale, black _______________________________ _ 
11. Cmil ________ . ____________________________ _ 
10. Clay scaIUS. __________ • ____ '. ___ , __________ _ 
9. CoaL. _____________ .• _________ • ____________ _ 
8. Fire clay _______________________________ .___ 4. 
Concealed. _________ ._ • _______ • ____________ . 30 
6. Shale, black bituminous.___________________ 8 
5. Limerock, hurd black, variable in thick-
ness _______________ ._._.'. ___ .',_.'._____ 2 to 10 
4. Shale, black fissilo.________________________ 2 
3. Shale, black, argillaceous _________________ _ 
\l Coal ______________________________________ _ 
1_ Fire clay .. ______________ .. _________________ 1 
The branch 011 which this exposure occurs is tributary to 
that intersecting the Hinkle area. In the absence of any indi-
cation of southward dip therefore, it seems safe to assume that 
the coal at the Overturff place represents a higher horizon than 
any yet considered. 
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\Vhile the coal llleasure rocks are known to occur on the 
south side of the rh'er, they have, as yet, furnished ver)' little 
workable coal. Near Selma, however, a bed has been worked 
for many years (Tp. 70 N., R. XI W., sec. 17, Sw. qr.). Recently 
on the Leifer laml a test for coal has been made below that 
now worked, the section showing: 
•. Coal (ollerated) __ •. ~~_~~.~~~~ ___ ~ ____ .~ _~_~_~.~.. 3 
0. Firo clay __ ~~.~. _ ~ .• ~ ..• ¥ _______ ~ _ •• _. ___ ._ ~_~.~_.J to u 
5. Shalo, dnl'k __ ~_~ ____ ~~~ •. _______ ~ •. ____ ~~~_.~ •• ~.J to (j 
4. Shule, black, 111mL ___ .~._. ___ ~_~._._. ___ ._~ •• _ .• 40 
:1. Shale, blull, hal'(L ____ ~ ____________ . ____________ . 2:1 
2. Shale, white, ~ritty_~ _____ ~.~ .•.. _~ •..•. _ .•. __ ••. I 
1. Limestone, lJartl, could not penetrate with drilL _. 
The drilling began in number 4; number 1 is evidently 
the Saint Louis limestone. 
In boring for coal at Birmingham the following record was 
obtained, the location being at the depot of the Fort Madison 
&, Des Moines railway; elevation 758 feet above tide. 
I!'CliES. 
H. Soil, black. ___ • _____ . ______ . ___ •• ~_ •• ____ ~ __ 
13. Clay, ;yellow~ ____ •. _. __________ . ________ • __ _ 
12. Sand, fino, white __ ._._. _____ •.• ______ ••• ~_. 
11. Sandstone, grey __ . ________ ._. ~._~ ___ .•.•. _. 13 
10. CoaL __________ ~ _______ . ______ ~ ____ ~ ____ ._ 1 
tI. Shale, black._ ... _._._ •. __ ~ _________ . ___ .___ -l 10 
8. Shale, red, l;anuy ______ •• __ .... ___ ~_ •• ____ . 10 
1. Shale, blaek ....... __ •••• _._. __ .. _________ . 
6. Coal, impure. __ •• __ •..•. ___ •• _. 
5. Shale, grey. ___ ~ ______ . __ _ 
4. Limerock, black, bit\lminous ____ ~_.__ 10 
3. Coal, impurc __ 
2. Shale ____ .~_._. _____ •. ~__ 10 
1. Limestone, white _____ . __ ._____ I:! 
Ion 
The seams encountel'ed were not regarded as workable here. 
The Smith drift has recently been opened. The location of the 
mine is about eighty feet below the Birmingham depot. The 
<Thickness of yellow clay doulJttu1. Original record ga 1'0 ~ lect; a manifest crror. 
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erosion of the streams has exposed coal measure strata at num-
erous places between Birmingham and Mount Zion. Outcrops 
in this region show a considerable development of sandstone, 
prohablythe equivalent of members of the Birmingham section. 
On a branch of Lick creek ('fp. 70 N., R. IX W., sec. 30.) near the 
school house the following l'ol!ks are exposed: 
FEE'I'. 
5. Sandstone, soft, micaceous, shaly; cros,,·bedtied, 
becoming more or less massh'c in places.. 10 
4. Sandstone, ferruginous, nodular, disturhed bed; 
pieces of bituminous Fbule, coal, etc .... 
3. Coal, imput·c ... 
2. Fire clay.. . ... 3 to 
1. Concealed to bed of creek. 
The coal here is about lIO feet below the Birmingham depot. 
In a branch on the Hartman farm in the southern half of sec-
tion 32, (same range and ~ownship) is a section which belongs to 
a:horizon immediately below the preceding: 
FEET. 
G. Sandstone, brown, shuly. . :H 
5. Shale. sandy, grey, fissile, filled with iron con-
cretions .. 
4. Iron ore, nodulal' band .......... 2 to 
3. Shale, blue, argillaceous; be('oming black 
below: eontains lenticula!' masses of black 
limerock above ..... 
2. Coal, irregular in thickness (average) 
1. Fireclay .. 
S(I! 
'l'he iron ore is closely associated with the limel'ock and is 
probably a replacement of the latter. The sandstone thins 
toward tho west to a single ledge but thickens mpidly toward 
the southeast and is ten to fifteen feet thick a quarter of a mile 
away. If the sandstone here represents that seen in the school 
house section, which would seem to be the case, it indicates a 
northward dip to the beds of about S8YBllty-five feet ill a dis-
tance of a mile and a half. This dip is clearly indicated by the 
appearance of the beds where exposed. 
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On Hock creek about a mile east of Mount Zion a good 
exposure occurs on the Baker farm erp. G9 N., H. IX W., sec. 9, 
Sw. qr). 
9. Clay, allm'ial 
8. Coal, partially disintegl·ated,. 
i. Fire clay. 
O. Shale, black, bituminous.. 10 
r). Limero{'k, neat'ly black, hituminous; in a sin-
gle ledge varying in thickness from .. 2 to 10 
-4, Shalo, bituminous, with some coal ...... 1 to Ii 
a. Fire clay .. 
_. Coal.. . :.I to I:! 
1. Shale, drab colored .................. . 
Shales and sandstones with indications of thin seams of coal 
"occur at a 'higher level in the hillside to the east. Northeast 
of Birmingham a branch leading into Cedar creek has cut 
through the full thickness of the coal measme deposits. Sev-
·eral coal seams are exposed but none are of workable thickness. 
The section very closely approximates that of the drill record 
at the depot. 
The coal measures become thin eastward and are cut througb 
in tbe northeastern part of the county by Cedar creek and its 
"tributaries. They include some workable beds of coal which 
;a1'e referred to elsewhere. 
SO\Tcral well records in the northeastern part of Harrisburg 
township show no evidence of eoal-l)earing strata. In the 
.southwestern palt of the county the indurated strata are effect-
uaUy concealed by a heavy covering of drift which the deepest 
wells yet made have failed to penetrate. 
EXPLANATION OF PI.ATE. 
Figure 1 represents a pl'Ofile section from Fannington to 
:Selma along the Des Moines liver (A-B geological map). In 
this, number 1 is tho Burlington,2 the Keokuk, 3 the Saint 
Louis, 4 the Des Moines (coal measure), and 5 the drift. 
Figure2is a section from Birmingham to Cantril through Keo-
saqua (C-D geological map). The numlJers ill this section refer 
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to the same formations as in figure 1; in addition, number 6 
refers to the loess. In the well at Cantril (l r~presents sand and 
gravel; b, blue clay; l', yellow clay. 
PLE[8TOCENK 
The Pleistocene deposit.s comprise the incoherent materials 
consisting of clays, sands, gravels and boulders which rest upon 
the indurated rocks. They originally covered the whole sur~ 
face, building it up to a nearly uniform level, but they have 
since suffered much from erosion. Of later age are the alluvial 
deposits occurring along the valleys. These deposits may he 
classified as glacial, drift-loess and alluvium. 
GLACIAL DEPOSITS. 
The glacial deposits consist of two well marked divisions 
of boulder clays, each including more or less sand and gravel, 
a ,lower blue clay and an overlying yellow clay. No well 
defined boundary sepal'atcs the two phases. They appear 
to grade gradually into each other, though the transition 
usually takes place within the space of a few feet. The 
opportunities for observations as to their relations, how-
ever, are few owing to concealment. At one point in the 
neighboring county of Lee, the blue clay was seen to terminate 
abruptly while the overlying deposit consisted of sand more or 
less cemented by iron oxide. "As yet no satisfactory basis has 
been found for the separation of the two deposits, if indeed 
they do not belong to the same general formation. The most 
obvious distinction between the two is their color, and this is 
so patent as to be remarked by every well digger. Whether 
the characteristics of the yellow clay have a genetic significance 
01" are due chiefly to oxidation and leaching is still an open 
question. The great thickness of this portion of the drift in 
places might be held to favor its separation from the blue clay. 
provided it is found to be sllpported by juncture phenomenat 
In the absence of such evidence however, it may be adduced as 
an indication of the vast period of time during w4ich the 
deposits have been exposed to oxidizing agencies. The rate at 
which oxidation takes place downward, und tho time which has 
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elapsed since the withdrawal of the ice froUl this regiun are as 
yet whony matters of conjecture. The separation of the clays 
is here made only as a matter of convenience in descriptioll, 
and is not intended in any sense as an expression of opinion as 
to their genetic relationship. 
Blue Clay. The lower clay is dark blue, compact and hard. 
It is filled with crystalline pebbles and small boulders fre-
quently worn and striated. Among these greenstone and 
quartzites are common. Occasionally larger houlders of quartz-
porphyry and granite may be observed. These are most 
abundant along tho v.al1ey of the Des Moines, having been 
uncovered by the river in the process of erosion. No dis-
tinct boulder trains or morainic deposits have been observed in 
the county. The blue clays include lenticular beds of sand or 
gravel which are usually relied upon for the water supply in 
the wells of the region. The thickness of the deposit in the 
northern and, eastern part of the county, as shown by well 
records, varies f!"Om nothing to about fifty feet. It is much 
thicker in the southeastern part, as indicated in the Holland 
well north of Milton, and also in the Alanning weH near Can-
ttil. In the bluffs of Fox river (Tp. 68 N., R. X W., sec. 31, 
Ne. qr.), there is a thickness of about seventy-five feet of blue 
clay overlain by twenty feet. of yellow clay. The blue clay 
here contains an abundance of pebbles, many of them striated, 
pieces of coal,·and iron nodules. Large boulders are rare. 
Yellow Clay. The yellow clay rests upon the blue clay, and 
usually conceals it from view. In color it varies from buff to 
reddish yellow. It is arenaceous in places, sometimes grading 
into sand. These local sand areas within the more general 
clay formation often furnish supplies of water, as in the case of 
the blue clays below. Moreover this division evidently COD-
tains a much greater proportion of calcareous matter than does 
the blue clay. Pebbles are common, usually small and worn. 
Striated boulders are present, though less abun,dant than in the 
blue clays below. 
The clay is cut irregularly by more or less vertical cracks 
which have become filled with lime by infiltration. In addition 
to this, the clay is more or less filled with concretionary 
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nodules of lilUe from Due half to one inch in diameter. These 
resemble loess-kindchell. In 130mB cases they are seen to be 
solid with a saud grain at the ceuter. Often the calcareous 
·concretions appear very abundant. No distinct evidences of 
stl'3.tificatiol1 ha'\'6 been observed though such have been noted 
in this deposit in adjoining counties. 
At numerous Illaees the surface of the yellow clay is much 
oxidized and often has a well marked band of pebbles -separa-
ting it i:;.-om the loess above. When wet, the clay becomes soft 
and tenaceous, and in excavations gives much trouble from its 
tendency to creep. Usua11y the yellow clays Val'Y from twenty-
flYe to fifty feet in thickness. 
The so-called II buffalo-licks" found in different paIis of the 
.county evidently represent localities in which these yellow 
-clays contain a greater proportion than usual of calcareous 
matter and probably also a limited amount of !'3alt, though no 
indications of this were detected. 
LOESS. 
The loess consists of fine ash-colored silt-like deposits rest-
ing upon the yellow clay. It· rarely contains pebbles though 
·occasionally small crystalline masses are observed. In well 
developed exposures, the lower portion consists of a dark, fri~ 
able silt, while the upper part is much lighter colored and 
somewhat marly in appearance. West of Mount Zion a rail-
road cut shows the following arrangement: 
FEET. 5. Soil ______ , ____________________________ . __ .. ______ }.I-
4. Loess, finewhitishsilt ____________________________ H 
3. Loess, yellowish _________ • _______________________ 4 
2. Loess, dark friable silt-like clay, containing loess-kindchen __________ . ______________________ • __ 4 
1. Clay, yeliow" with sheets and concretions of lime __ 30 
4I 
In thickness this formation does not exceed ten .feet, the 
maximum being found on the uplands adjacent to the Des 
:Uoines river. It diminishes in'thickness away from the river, 
;and over the larger part of the county it constitutes only a thin 
·veneer two or three feet in thickness. Much. of it hM been 
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remm'ed by denudation along the Des lIoines, the remainder 
forming a tbin capping to the divides which still represent por-
tions of the original plain level. 
In well records the loess deposits are not diJferentiated from 
the yelIow clays, and their absence in such sections therefore is 
not to be construed 8S an indication of non-development •. The 
Holland well (Tp. 69 N., R. XI W., sec. 9, Sw. qr.), about two 
miles north of Milton gives the following arrangement: 
FEET. 4. Clay, yellow ______________________________________ 23 
3. Clay, dark blue, with some Band about sixty-U.\"o 
feet from top ______________________________ . __ 181 
2. Rock, rather soft ________________ .. __ . . __________ H-
I. Clay and sand wIth some gravel (water-bearlng)__ 12 
2111 
Water rose in the pipe 165 feet from the bottom. This well 
is located in the valley of Fox river, forty or fifty feet above 
the bottoms. A well on the Hargrave farm, one-fourth of a 
mile away and pl'Obably twenty-five feet below this, derives its 
supply of water from a sand bed onder about twenty feet of 
yellow clay. This .and bed is evidently near the base of the 
yellow clay division. It is absent iLt Holland'., but apparently 
crop. out near the level of the stream below. The Edmonson 
well, situated one-half niile north of Holland's, is 20t feet deep 
with a corresponding record. A well pot down on the Man-
ning farm (Tp. 68 N., R. X W., sec. 81, Nw. qr.), near Cantril 
shows: 
FEET. 
3. Clay, yellow _________ ~----------------------.----_ f!O 
2. Clay, blue, with boulders ________________________ 60 
1. Sand and gravel with water ______________________ 41 
151 
Northeast of Bonaparte several well. have been drilled to 
rock, giving the following records. 
(lRessWELL WELL SJ;01"IOl(. 
(Tp_69N .• R. VlIlW .• s.ee,.lt,Sw.qr-.) , 
FEET. 3. Clay, yellow ______________________________________ 9"~ 
2_ Limestone, yellowish to white_____________ ______ 6 
1. LimesWDe, white, in thin strata (watet}__________ 24 
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'rhis well is located on the prairie level and is noticeable in 
showing the absence of the blue clay. However, it is probable 
that a part of number 3 is referable to this division. 
Nine miles northeast of Bonaparte is the Endersby well C.Pp. 
69 N., R. VIll W., sec. 12, Se. qr.). 
FEET. 
::1. Clay, yellow. ___ .. _.. 35 to 50 
_. Clay, blue, white below; contains gra\'el bed 
about thirty feet above the base.. GO to ,0 
I. Limestone, har{l.... 1 
121 
A well Oll the Percival farm one-half mile west of the pl'e-
ceding is 104 feet deep and shows a similar TeeDI'd. 
Alluvial deposits are weH developed along all the larger 
streams and in' the lower portions of the smaller tributaries. 
They occupy the comparatively wide bottom lands of Fox river 
and Indian creek, thinning out toward the top of the bluff on 
either sid.:!, Along the Des Moines, considerable areas are under-
lain by this formation, as at Farmington, Keosauqua and above 
Kilbourne. The extent of the deposits along the Des Moines, 
however, compared with the size of the stream, is much less 
than along Fox river. They are made up of dark colored silts; 
fine clays, sands and gravels. Along Fox river the clays and 
silts predominate. 
The bottom lands are usually underlain by tough clays COll-
stituting an intractable soil prone to bake in dry, and dl'own ill 
wet weather. These clay soils of the bottom I~nds are locally 
called "gumbo-soils." 
Along the Des :Moines river the most marked character of 
the deposits are the sand terraces marking the position of the 
river during various stages of its history. These are especially 
weH developed in the Keosauqua "ox-bow." In this area eight 
well marked terraces ltaye been determined, reaching up to an 
elevation of 145 feet above the level of the river. 'rho remains 
of these terraces are in part represented upon the accompany· 
iug topographical map of the arca. 
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HISTORY OF THE DES MOINES. 
The present channel of the Des Moines river evidently dates 
from the glacial epoch. INhere the river encounters the lime-
stones of the Mississippian or Lower Carboniferous series, the 
channel is comparatively narrow with more or less precipitous 
rock escarpments. 
Vir est of Kilbourne, the soft coal measure rocks descend, pass-
ing below the river level near the west Hne of the county. 
Here the valley is wider and the slopes more gentle. In the 
vicinity of Farmington also, a similar condition prevails, 
though here in part attributable to depressions in tIle surface 
of the limestones. This vaHey therefore well illustrates the 
principal "that mature and old forms are more rapidly 
developed on soft tban bard rocks." As a wbole tbe valley 
shows the topographical characteristics of youth. 
Figure 23. View at Keosauqua looking north from the Uillffoll till) south side of the river. 
At the middle of the county, the river forms a loop not 
unlike an ox-bow in shape. Between the upper points of the 
loop, the surface is very nearly on a level with the general plain to 
the northeast, of which plain it forms a part, (758 feet above 
18G Rep 
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sea level). Along the line of the railroad, this has been reduced 
slightly by the backward erosion of the branches. It is e\·ident 
that the Des Moines river lIowed O\'el' this point, but was 
dellected sonthward somewbat at the very beginning. This 
conrse was probably determined by a slight depression below 
the general plain level, possibly due to irregularities in the rock 
surface or to glacial drainage. As erosion went on, its efforts 
were directed toward straightening its course by the con'asion 
of its left bank at the Kilbourne bend. The effect of this, how-
eyer, was to cause still greater dellection southward which was 
increased when the hard limestones below were encountered. 
As the loop gradually extended itself southward, the stream 
encountered similar resisting rock walls, but of, somewhat 
softer constitution, so that corrasion took place here more rap-
idly tban before. For a time the corrasion was fairly uniform, 
giying the loop a regular outline. An-er reaching the ninety 
foot terrace leyel, howilYer, the soft KeoS:iuqua "sandstone had 
been penetrated toward the east. By the descent of the strata 
to the southwest this sandstone remained about at the l'iver 
leyel, so that while con'asion was taking place quite rapidly in 
the soft sandstone toward the southwest the' hard limestone 
eastward offered a much more effectual resistance, giying rise 
to the northward bend below Keosauqua, instead of a nniform 
,curve which would result if the rocks were of unifol111 hard-
ness. 
Terraces. The highest 'terrace is about 140 feet above low 
water at Keosauqua. From this point the terraces descend 
quite uniformly. The most marked are the following: 
145 feet 
75 feet 
15 feet 
120 feet 
50 feet 
and 
00 feet 
25 feet 
10 feet 
These terraces are marked upon the accompanying tOJlO-
'graphic map of the Keosauqua region. (Plate'vii.) 
Geological Structure. 
DEFORMATIONS. 
Beliiolisport Anlielillal. In general, the strata haye a south-
,ady slope of about four or Ii\'e feet to the mile. COlTugations 
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of a minor charactm', howe,'er, interl"llpt the general inclina-
tion. The most pronounced of these beds is the BentonSlJOrt 
arch and anticlinal, having its crest at the place from which it 
takes its name. Its strike is about N. 63' W., pitching quite 
abruptly toward the west but gradually toward the east, reach-
ing the Mississippi near Nauvoo at which point it is scarcely 
perceptible, (figure I, plate vi.) 
At Bentonsport forty feet of the Burlington cherts are 
exposed above the river, indicating a rise of nearly 140 feet from 
Fal'mington to this place. A descent toward the north appears 
to pass into a trough-like depression between Mount Zion and 
Birmingham. This is illustrated in the accompanying profile 
section from Birmingham to Cantril (figure 2, plate yi). The 
uplift giving l'ise to the BentonspOl·t arch evidently occurred 
before the depositiou of the coal measures. This is indicated 
by the way these deposits lie against it on the north, as shown 
by the al'enaceous charactel' and relations of the beds north of 
Monnt Zion. Moreover the character of the Saint Lonis fonna-
tion in this vicinity favors the belief that the Bentonsport area 
was at or above sea level during a part of the epoch at least, 
bnt there is no evidence to show that snch was the case duriug 
Keoknk times. 'l'he flexure may have had its origin therefore 
in the oscillations known to .have occnrred in this region dur-
ing the early part of the Saint Louis. 
UNCONFORMITIES. 
It has usually been considered that in this region the Saint 
Lonis rests conformably upon the Keokuk beds. Farther nOlih, 
however, they are known to be uncomformable. At se,'eral 
places in Van Buren co-unty a disturbance of the sedimentation, 
which may be indicative of unconformity, appears at the junc-
tum of the two formations. This is well shown on Rock creek, 
. near Kilbourne and elsewhel·e. At this horizon them .occurs a 
confused mingling of calcareous and arenaceous materials, 
including bmken fmgments of chert and shells and decomposed 
limestone. While not decisive, the phenomena suggests that dur- . 
ing the time these deposits were forming they were near enough 
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to the sea margin to be subject to shore influences. This evi-
dence of uncouformability is further strengthened by the marked 
thinning of the 'Varsaw formation northward. It is probable 
therefore, that the Iowa-Missouri line appromimately marks 
the point to which the sea retreated at the close of the Keokuk 
age; and from which it again advanced northward during 
the age succeeding. 
The interval between the Saint Louis and the Des Moines 01' 
lower coal measure rocks, represented farther southward by the 
Kaskaskia, is here marked by extensive evidence of prolonged 
erosion. Exposures showing the discordant relations of these 
deposits are seen at many places. The following figure illus-
trates an CXpOSUl"O on Bear creek (Tp. 68 N., R. IX 'V.,· sec 10, 
Sw. qr). 
Figure 24. EXpOsure of CO:l.i measures on Bear creek. 
In the figure the coal measures are shown resting Oll the 
decomposed surface of the Saint Louis limestone. Number 1 
is a white granular limestone; 2, residuary clay including more 
or less decomposed fragments of 1; 3, shales and fire clay 
including two thin seams of coal, and, 4, surface clay. 
The lower coal is here underlain by residuary clay contain-
ing fragments of limestone, siliceous rock and cherlderived from 
the underlying limestone. The limestone fragments arc much 
decomposed and coated with iron oxide. They l'epresent the 
upper white limestone of the Saint Louis. About one hundred 
yards below this locality the coal measure rocks rest upon the 
worn snrface of the brown magnesian limestone. The follow-
ing mpresents an exposure on Coates creek (Tp. 69 N., R. VIII 
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",Y., sec. 20, Se. qr.), the coal measure sediments resting in clmn. 
nels cut in the surface of the Saint Louis beds. 
Figure 25. Diagrammatlc section on Rocl;: creek {\\'"cst branch. Tp.69 X., U.IX W.,scc. 21, 
N\\'". qr.), shOwing erosion nnconformlty between the Sillut Louis and Des ."llolnes formatloos. 
In this figure number 1 is the Keosauqua sandstone; 2, a com· 
pact limestone; 3, the coal measure shales and clays with small 
bits of coal, and, 4, surface clays. Vertical scale much exag. 
gerated. 
On Hock creek coal measure shales are seen resting upon the 
magnesian limestone at the base of the Saint Louis, while the 
higher members of the same number are well exposed in the 
bluff a sbort distance below. 
Figure 26. Uoconlormlty below the coal measul"('5 on Coates c,""llk. 
In figure 26 number 1 represents magnesian limestone (are· 
naceo-magnesian beds); 2, brecciated Hmeston.e; 3, Keosauqua 
sandstone; 4, compact limestone; 5, bituminous shales; 6, sur-
face deposits. 
ECONOMIC PRODUCTS. 
COAL. 
In the vicinity of Farmington, coal has been mined more or 
less for many years. On the south side of the river, it was at 
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one time mined at Boyer's station, but the workings are now 
abandoned. It is still mined somewhat for local use in the Tp. 67 
N., R. VIII 'V., sec, 3, Se. qr. The 'most productive areas, how~ 
ever, are on t.he llOl'th side of the river. 
North of the l'i vel' the coal occurs in basins in the limestone· 
Frequently, at the middle of the basin, the coal is found to rest 
upon several feet of sandstone and fire clay w4ile towards the 
edges the sandstone and fire clay thin out, allowing the coal to 
rest directly upon the limestone. The section from this vicin· 
ity appears on page 2Q9. The field. as now lmown, comprises 
four separate basins of wOl'kable coal nearly all of which has 
been exhausted. One of these cov6l'9d ten acres, two about fif-
teen acres each and one twenty-five acres. 
The thickness of the coal varies from four to six feet. The 
only mine now being operated is'located in Tp. 6'8 N., R. VIII 
W., sec. 26, Se. qr. It is situated ou the hillside about a quarter 
of a mile D0l1h of the railroad track. The top of the shalt, 
which is fifty feet deep, is about seventy-five feet abo,-e the 
track. The coal is said to vary from four to six feet in thick-
ness. 
Coal is mined to 80me exteut for local use at several places 
along Coates creek. It is here evidently_ in basins similar to 
the deposit~ at" Farmjngton. Mining has also been carded on 
to some extent Qn the smith side of the river at Keosauqua, as 
also at Pittsburg, The seams are thin, howevel', and of rather 
poor quality. . . 
The only" ini~e'"along the riv~r ~et\Veen Farmington and 
Dond's now being"worked, is that of Jacob Boyer's on Bear 
creek, (Tp. 68 N., R. IX W., sec. 3, S. n The scction here is as 
follows: 
O. Concealed .. ________________ ._. ___ .. __ '. ___ • 
fi. CoaL .. ___ .. .. ___ ._._ .... _. __ 
4. 'Vhiti~h sanll ruck, n~ry harll, called "c1ull" 
sometimes cbanges to black shalc ____ 6 to 12 
3. Coal. __ . __ ._ ... _~ ___ .. ____ ._ ... _~_. ________ . 3 
2. Firc cl8y ______ • __ ~ ________ ..... _.__________ 3t04 
1. Samlstone . __________ . ________ • __________ _ 
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The rock abovo the coal is strongly charged with sulphur, 
and, water percolating thl'Ough it becomes impregnated with 
acid. 
The center of the coal mining industry in Van BUl'en county 
is at Douds. Here the coal occurs at a higher horizon than 
towards the east, a considerable thickness of clay shales 
separating the coal from the limestone below. Four mines are 
being operated here, all of which are evidently located in the 
same basin. The coal is of fairly good quality, though more or 
less impregnated with sulphur, sometimes ill the f011ll of iron 
pyrites. 
Carson'smil1e is located in Tp. 70 N.,H.XJ --W., sec. 24,Nw. qr. 
At this mine the coal is obtained by drifting and has been 
worked more 01' less for thirty years. The coal averages from 
three and one· half to three and three-fourths feet in thickness: 
About thirty acres have been exhausted. 
Hugh Findley's mine (Tp.70 N., R. XI W., sec. 24, Ne. qr.), 
is situated but a short distance east of Carson's on the 
opposite side of the branch and was opened in 1892. The esti-
mated area exhausted is about three-fourths of an acre. 
Ratcliff's mine (Tp. 70 N., R. XI W., sec. 23, Nw. qr.) was 
opened in 1892. The section of this mine was given on page 226. 
G. W. Findley'S mine (Tp. 70 N., R. XI W., sec. 14, Se. qr.) is 
situated in a small valley; and the coal is reached by a shaft. 
The approximate area from which coal has been exhausted is 
about five acres. 
A. Hinkle's mine is situated about two miles east of Selma, 
or Independent (Tp. 70 N., R. XI W., sec. 10, Sw. qr.). The 
coal occurs but little below the level of the valley, and the thin 
covering of shale affords a poor roof. About ten acres have 
beeu exhausted on the east side of the c~eelr and a new opening 
on the west side has proven troublesome from the falling of 
the roof. The air shaft shows the following section: 
FEET. INCHES. 
5. Al1uyialclayol" sand ..• ~._ •• _____ . __ ___ •• _ 10 
4. Shale, bituminous with lenticular masses of 
black limestone ______ . _____________ .: __ _ 
3. CoaL _________________ . _________ .. ' ___ .. ____ _ 
2. Iron pyrites_~ ___________ • ______ . ________ .__ 3 to 6 
1. Fire clay .. _________________________________ _ 
242 GEOLOGY OF VAN BUREN COUNTY. 
-No coal is now mined here. though efforts arB being made 
to put the mine in working order. The coal occurs at about 
the same llOrizOll as at Douds, a nd probably belongs to the 
same basin. 
La Fever's mine is situated on the south side of the river 
('!'p. 70 N., R. XI W., sec. 17, Sw. qr.). '!'he section isas follows: 
6. Concealed. ___________ • _______ ._._. __ • ______ ._____ ? 
ii. Coal __ . ____ • ____ • ____ ._. _________ 0 ______ ,________ It 
4. Fire a1uy_________________________________________ 3 
3. Shale, bitUlllinous __________ ._____________________ 9 
2. Coa.l _________ • _________________________________ 3 to 3t 
1. Fire clay _____ ,, ________ . _______________________ _ 
An older drift near by has been worked intermittently for 
about twenty years. Coal has been tak~n out also on the farm 
of Mr. Beitti in the southeast quarter of section twenty ('!'p. 70 
N., R. XI W.J. '!'he supply was limited, however, and is now 
exhausted. TIle bed is said to ha ve been abruptly terminated 
by yellow clay evidently indicating a preglacial, drift-filled 
channel. 
At the Overtur!!'s coal bank the upper bed of coal (p 226), 
evidently belongs to a higher horizon than the preceding. Very 
little effort has been made to mine this coal and its extent is 
unknown. About one-half acre has been exhausted. No min-
ing is being done here at the- present time. Some coal has 
been' taken out on section fh-"e and six in the Lick creek town-
ship, which may represent the O,'etiurff seam. A seam two 
feet thick on the farm of John Beal is mined somewhatforlocal 
use. 
Mathias coal bank is located in Tp. 70 N., R. X W., sec. 17, 
Ne. qr., and has yielded a limited amount of coal for several 
years. A new opening now being made on the hillside fur-
nished the following section: 
FEET. INCHES. 
8. Clay, red. __________ . _______________________ 33 
7. Sand ___________________ • ______ .. __________ 4 
6. Coal. ________________________________ • ____ _ 
4. LImestone, brown. _________________ ._. ____ _ 
5, Limestone, blue •• _____ ._. __ • _____________ __ 
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FEET. 
3. Shales, black, somewhat masslm; with lime-
stone "boulders"________________________ 2 
2. CoaL __________ .___________________ _________ 3 
1. Fire clay ___________________________________ 15+ 
The so called fire clay here is probably in part shale. This 
may be correlated with the Doud's coal. About all acre has 
been worked out here. This same seam has also been worked 
about half a mile fRlther east, on the farm of T. G. Moyer, but 
the opening has been abandoned for several years. 
Fulle,"s coal hank is an opening made by F. B. Smith, of 
Birmingham, ill a scam cropping out on the land of Charles 
Fuller. (Tp. 70 N., R. X, sec. 26, Ne. qr.) The section is as 
follows: 
FEET_ 
G. Concealed _________________________________ _ 
5. Shale, bituminOUS8nd sandy_______________ 8 
4. Sandsrone, somewhat ferruginous with coaly 
seams____________________________________ 4 
::l_ Shale, bituminous _________________________ _ 
2. Coal _______________ . ______________________ _ 
1. Sandstone, blue ________________ . __________ _ 
Very little coal has been taken out here as yet, and no infer-
ence can be made as to the extent of the bed, or its relation to 
other basins. Ea~t of this, on tbe east branch of Brick creek 
there occurs a coal seam which apparently represents the same 
honzon. 
Taylor's local bank is in the nOltheastern pad of the county. 
Coal has been mined here (Tp. 70 N., R. VIII W., sec. 14, Nw. 
qr.) for thidy-five years. An exposure shows the following 
RlTangement: 
FEET. INCHES. 
8. Concealed _______________________________ 15 to 25 
7. Shales, black, fissile________________________ 1 
6. SandBtone, ash gray, irt'egularly indurat-ed. 1 
5. Coal, includes lenticular layers of sand-
stone ____________________________________ 2 
4. Shale, black. fissile, calcareous_____________ 10 
3. Fire clay __________________________ .________ 3 
2. COncoaled. ________________________________ _ 
I. Limestone, in bed of creek (Saint Louisl ___ _ 
· .... : ..... 
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In an old opening near by, the coal occurs in two benches 
aggregating over six feet. 
FEET. 
4. Shale, black, forming a good. roof................ 4 
a. Cool ...... __ . ____ . ________ ... _ .. _ .•.... _. ___ .•. __ 4 
2. Sbale, black, coaly .. ___ ... ______ ... ___ ., ..... _._ 1 
1. Coal ___ ._ ... ~. __ .. __ •. ____ •• __ ._" ____ .____________ 2~ 
This, however, is a local development, as adjacent openings 
do not show more than three feet. The amount of coal mined 
here is limited to the local demand, and the area exhausted 
- probably does not exceed an acre. No reliable estimate c.Ii be 
made of the extent of the basin, though it is probably limited. 
This locality was visited by Worthen in 1856*. 
The Yargus coal bank is situated about a mile southeast of 
Taylor's bank (Se. qr. sec. 28). The coal is about three leet 
thick and rests upon the Saint Louis limestone with three or 
four leet of fire clay between. About two acres have been 
exhausted. The coal is mined intermittently for local use only. 
The rise of the limestone in the creek bed toward the west sug-
gests that this coal lies in a basin which mayor may not be 
connected with that of Taylor's bank. - Toward the east, coal, 
e!'ably belonging to this same basin, is mined to some extent, 
near the county line at Cox's bank and elsewhere. . 
CLAYS. 
OHARACTER AND DISTRIBUTION. 
The clay industry of Van Buren county has not reached so 
important a development as in the neighboring counties. This 
has been the result of the relative abundance of good quarry 
stone rather than the absence of suitable material for the man-
nfacture of building brick. 
The county a!fords four series of clays which are to a IIreater 
or less extent available. These are coal measure, drift, loess 
and alluvial clays. The Mississippian series as exposed in this 
county rarely yields any clay available for manufacturing pur-
poses. 
"Ooology of Iowa. vol. I, p.ISJ. AlooD1. 1858. 
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The coal measures are widely distributed throughout the· 
county. They al'e very largely composed of shales of VR1'iollS 
kinds. The bituminous shale so commonly found in connection 
with coal seams is of small value. The grey, blue and drab 
shales may, howeve1', usually be found and aTe almost always of 
excellent quality for the manufacture of pavers, as well as for 
building brick, and the finer grades of face brick. Fire clay is 
here, as usual, found in connection with the coal seams. It may 
be used for brick, rehllctol'Y material 01' pottery. There are at 
present two potteries in the county which obtain their mater-
ial from this source. 
The drift clays are as usual full of disseminated gravel which·· 
lessens their value. Both the blue and yellow clay is, however, 
at certain points of sufficient purity to be available. 
The loess of this county occurs as a thin sheet spreading 
over the uplands. While it is not so thick here as in many 
other counties of the state, it presents the same characteristics 
which have caused it to be so widely used. Its ve1'Y general dis-
t,ibution and the fact that it is so easily treated, and is adapted 
to so wide a variety of uses, makes it especially valuable. 
The alluvial matel,al developed along the Des Moines and 
Fox rivers, and to a less extent along the smaller streams has-
already been used to a certain extent. It is an abundant source 
of material for the commoner and cheaper forms of building 
brick. It is especially adapted to the manufacture of hand 
brick, and could be used here much more widely than has thus 
far been attempted. . 
CLAY INDUSTRIES. 
KEOSJ.CQUJ.. 
Charles Schreckengost in 1893 began the manufacture of 
brick from a drift clay. The material is crushed and mixed ina 
horse power mud mill and moulded by hand. The bricks are 
burned in open kilns. They are of fair quality though rather 
porous. The trade is local. H. A. Whitmore also manufactures 
a hand brick from surface soil taken to a depth of about eighteen 
inches. The bricks are burned in open kilns and used locally. 
A few have beeu shipped to other points in the county, the, 
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Farmer's Sayings Bank at Farmington being bnilt of this brick 
mad. at this yard. 
'fhe Vernon pottery is located on a hill south of town. It 
is operated by Mr. R. 1\1. Dickson and has been running for fifty-
-two years. In addition to jugs, jSl'S, milk crocks and other 
forms of pottory, small quantities of sewer pipe and of fhe 
brick are made. The clay is obtained from the coal measUl'8s 
.about three miles from the pottery. It is of good quality aud 
works up nicely. A total of about 140,000 gallon, represents 
a years output. The wares are shipped throughout this and 
neighbOli:ng counties and find a ready sale. About thirteen 
skilled workmen are employed. 
H. A. Whitmore burns brick at Bonaparte. Soil is used 
being taken to a deptl?- of eighteen inches. The bricks a.re hand 
moulded and burned in cased kilns. The trade is -local. 
J. F. Leavitt began in 1894 the manufacture of blick at 
Farmington. Alluvial clay is used. 'rhe matelial is mixed in 
a horse power pug ~ill and tIle common or stock bricks are 
moulded by hand. The lace brick is repressed on a hand power 
perfection press and the ware is burned in cased kilns. - A 
:good product is being turned out. 
W . Wen. In east Farmington just north of the Chicago, 
Burlington & Kansas City railroad bridge is a pottery opened in 
1894. The material is obtained from the shales of the coal 
measures and is· crushed on a horse power, Akron, Ohio, 
machine. 'l'he ware is burned in ODe up draught kiln having a 
·capacity of 1,500 gallons. Flower pots and drain tile haye so 
far been made. The latter is made on a hand power machine 
. of English make. 
The Cantril Brick Company has been in operation since 
1891. . They use·a surface clay. mixed in a. horse power pug 
mill, moulded by hand and bumed in up draugllt kilns. The 
.clay shrinks ·considerably in drying and burning, but fOl'ms a 
BUlLDING STONES. 
tough, hard band brick of good color. Haney Brothel" also 
manufacture brick from a similar clay by the hand process. 
Sylvester Fogel,ong began at Milton in 1893 the manufac-
ture of brick from surface clay by hand process. Homer Powers 
also makes brick here hom a similar clay, having burnell his 
first kiln in 1894. 
BUILDING STONES. 
Limestone and sandstone for ordinary masonry occur in 
inexhaustable quantities all along the Des Moines river. 
LIMESTONES. 
Limestone suitable for heavy masonry is abundant in the 
arenaceo-magnesian beds of the Saint Louis, while the Keokuk 
beds at Bentonsporl have supplied large amounts. The concre-
tionary character of the magnesian beds, however, interferes 
with the working of the stone, and unfits it for use where dressing 
is required. The beds are usually thick, and present considerable 
difficulty in quarrying except where worked on a large scale. 
These beds were quanied quite extensively at many places 
along the Des Moines for the construction of dams in the days 
of ~river improvements, for which purpose the rock was well 
adapted. The white limestones are drawn upon more gen-
erally for ordinary building. purposes. The hardness of the 
rock, however, precludes its use where a dressed stone is 
requir~d. 
About two miles east of Douds (Tp. 70 N., R. X W., sec. 31, 
Nw. qr.), the Saint Louis limestone was in 1894 opened up for 
quarrying. The stone, however, proved to be of inferior qual-
ity and only a small amount was taken out. 
The white limestone is quarried at several localities near 
Keosauqua. On Thatcher's creek, one and a half· miles south 
(Tp. 68 N., R. X W., sec. 2, Sw. qr., Se. fl, Mr. Manning has 
taken out stone at several points on both sides of the creek. 
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eStonehas also been tal,en out on east Thatcher creek (Tp. 68 
N., R. X W., sec. 1, Se. qr.). The stone at all three quarries is 
· of the same lithological character. East of town on the north 
side of the river (Tp. 69 N., R. IX W., sec. 31, Sw. qr.), is the 
S. D. Fellow quarry, also in the Saint Louis. This quarry has 
been operated for the local trade some twenty-five years. The 
ledges are twelve to fifteen inches thick and suitable for foun-
dation and rough huilding purposes. 
Stone has heen taken out along Rock creek at two or 
three points (Tp. 69 N., R. IX W., sec. 21, Nw. qr., Ne.1). The 
rock belongs to the Saint Louis and so far has only proven 
suitable for local foundation WOl'k. 
The Keokuk limestone was extensi\'ely quarried at Ben-
.. tonsport about eight years ago for bridge building and rip· 
rap. In the winter of 1893·4 about 1,000 cubic yard, were 
~ taken out and used to protect the piers of the bridge which were 
then decaying. Since then no stono has been quarried. Only the 
,upper ledges are used. Three·quarters of a mile east of Ben-
· tonsport (Tp. 68 N., R, IX W., sec. 1, Se. qr., Ne.1) the Chicago, 
Rock Island & Pacific railroad has taken out a small amount of 
· stone from equivalent layers. The quality is poor and none is 
now used. 
Directly across from Bonaparte (Tp. 68 N., R. VIII W., 
sec. 17, Nw. qr., Nw. !) a small amount of stone WaS qual'· 
l'ied some years ago, but the quarry was never extensively 
.. developed. The main quarries are on the north side of the 
liver and have been worked for twenty-five years or 111ore. 
, The quarries are on Reed's creek and supply a good stone which 
dreSil6s well. It has been used for the engine room of :Meek 
Brothers woolen mill and .the pierR of the Bonaparte bridge. 
· It is also used extensively for local work furnishing foundation 
; stonBs, ·wiQ-dow sills and caps, and well and cellar rock. The 
stone comes from the arenaceo·magnesian division of the Saint 
Louis. 
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A sholt distance east of town the Keokul{ limestone is occa-
sionally quarried for local purposes. A section here (Tp. 68 N., 
R. VIII W., sec. 9, Se. qr., Sw.!) showed the following layers: 
:-1. Drift ____________________________________ •• _.___ 3 
•. Limestone, blue, irregular, thin bedded; inter-
mixed with layers of shale: fossiliferous, 
cherty ___________________ • ______________ .___ n 
1. Limestone, blue, hard, cherty, thick bedded; 
main quarl'y rock; exposed__________________ 6 
16! 
rrhe stone is very hard to work. Farther up the creek the 
fine grained yellow limestone occurs but has not been developed. 
Still farther east (Tp. 68 N., R. VIII W., sec. 15, Ne. qr.) Meek 
Brothers fm'merly quanied a small amount of l'o?k. 
The south,western drift·covered portiollll of tbe county is 
largely supplied with rock fwm the Indian creek quarries near 
Boyer (Tp. 67 N., R. VIn W., sec. 5, Ne. qr., N\v. i). A section 
seen here showed: 
FEET. INCHES. 4. Drift_______________________________________ a 
3. Limestone, shaly with interbedded clay 
seams _____________________________ • ___ _ 
2. Limestone, grey, coarse sulrcrystalline____ 2 
1. Limestone, fine grained, smooth, with con-
choidal fracture; pure aboyc, coarser and 
more impure at base ____ ~ __ • __ • ____ ._.__ 5 10 
Stone has been quarried here for many years for building 
and rip·rap .. Tbe stone is too hard to dress nicely and is used 
mainly' for rough masonry, caps and sills. 
Chequest Marble. On Chequest creek a ledge of the Saint 
Louis limestone near the middle of the formation has been 
utilized to some extent for tombstones, and is known as Che-
quest marble. It consists of a compact, dove·colored limestone 
and is susceptible of a good degree of polish. It was from this 
bed that a block was sent by the citizens of the county for use 
. in the Washington monument. 
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SANDSTONES. 
On Bear creek south of Bentonsport (Tp. 68 N., R. IX W., 
sec,.!1, Nw. q1'.), the blue sandstone of the arenaceo-magnesian 
beds has been qua.rlied for many years. While the rock is 
sometimes of poor quality, excel1ent stone for window sills and 
like uses is obtained from this locality. A good development 
of these Ii sandstones" occurs also at Price's, now Rockdale 
quarry, three miles west of Pittsburg. The stone appears to be 
olgood quality. Some of the foundation stone for the bridge 
at Pittsburg was obtained here. The section in the quan'y (Tp. 
69 N., R. X W., sec. 20, Sw. qr.), showed the following: 
3. Drift. _________________ .__________________________ 4 
2. Limestone, line grained, arenaceous, compact; 
weathering yellow. ____________________________ 10 
I. Limestone, light colored, arenaceous, fine grained 
hard; exposed__________________________________ af 
The stone is llOW used only for TOugh masonry. The brec~ 
ciated beds and the white limestones sometimes furnish ledges 
that may be utilized for the manufacture of lime. Kilns were 
formerly in operation on Indian creek, !lear Keosauqua, at ~on­
aparte and several other-points. 
SOILS. 
'fhe soils of the county may be classified as loess and drift 
soils, and alluvial soils. Of these the former covers by far the 
greater portion of the county. The thin mantle of loess cover-
ing the divides both north and south, constitutes the best soil 
of the region, whete the drainage is sufficient to remove the 
excess of surface wat61'S. The broad level plateaus in the 
northeastern part of the county have proven intractable. in 
places owing to insufficient drainage. ~y the adoption of 
better methods in farming, these areas are being brought under 
cultivation and will eventually prove as valuable. as any of the 
lands in the county. 
Along the slopes where surface erosion has removed the 
mantle of loess, the soil is in large part derived from the under-
lying yellow drift clays, with a portion of the loess which has 
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crept down the hillsides. In these cases the inferior clmracter 
of the soil is in part compensated by improved drainage. 'rhese 
slopes are therefore usually well wooded, but are not well 
adapted for tilling. 'Where the drift clays contain a consider-
able proportion of sand they are much improved as a soil, 
owing to their greater porosity. In some cases over the pla-
teau, the loess is so reduced in thickness that the yellow clays 
practically lie at the surface. In this case Lhe fertility of the 
soil is largely dependent upon Ute proportion of sand which it 
contains. The buffalo licks are such areas of limited extent in 
which clay predominates to such a degree as to make the soil 
scarcely tillable. 
The alluvial soils are well developed along the Des Moines 
and Fox rivers, and to a lesser extent along the larger of their 
tributaries. 'nle bottom lauds of the Fox are in large palt 
unavailable for cultivation on account of being subject to over-
flow. In places also they are underlain by a dense tenacious 
clay soil termed" gumbo," which is almost wholly intractable. 
If the drainage of these areas could be controlled, they would 
doubtless prove valuable for tillage. As it is they are largely 
devoted to grazing, and by cm'eful attention they may be avail-
able for hay. Along the Des Moines valley, the soils are char-
acterized by a much greater _proportion of sand than elsewhere. 
The flat areas, as at Keosanqua, represent the location of the 
overflow swamps at the time the terraces were forming along 
their bOl·der. These were originally wet and swampy, but now 
furnisb a fairly good soil, though less valuable than that of the 
upland plateau. 
ROAD MATERIALS. 
Abundant material for the improvement of roads occurs 
along the Des Moines and its tributaries. The limestone beds 
furnish inexhaustable supplies of material for macadamized 
roads, while sand may be had in abundance along all of the 
larger streams of the region. A short distance east of Farming-
ton there is a gravel pit which has furnished considerable bal-
last for the Chicago, Burlington & Kansas City railway. The 
greatest depth worked is eighteen feet. Of this, eight feet near 
J'JGR(!p 
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the top of the section is of coarse gl'ILvel. The remainder is a 
coarse, beautifully cross-bedded sand containing pebbles. 
Directly south of here is a second pit twelve feet deep which 
belongs to the Chicago, Rock Island &; Pacific railway. It was 
opened in 1879 and has fUl"nished ballast for about twenty-five 
miles of track. 
MINERALS. 
P!lrite. Iron pyrites is sometimes abund~nt in the coal and 
shales of the coal measW"6S and to a. less extent occurs also in 
the limestones and shales below. It occurs in the former 
usually in concretionary masses of yellow metal with Cl"ystal 
forms. Good crystals are sometimes found in cavities in the 
black .limestoues occurring above the Douds coal. In the lime-
stones and shales of the Lower Carboniferous rocks, pyrites 
sometimes occurs in small crystals and lumps, but is more com-
monly disseminated in grains thl'Ough the rock. 
Caleite. Beautiful crystals of calcite frequently line the 
interior of tho hollow spherical concretions termed geodes 
which characterize the geode shales of the· Keokuk formation. 
These geodes are usually abundant along the lower courses of 
the strea.ms intersecting these shales, in the Vicinity of Ben-
tonsport and Bonaparte. Dog tooth spar is also sometimes 
found lining small cavities in the shales above the Douds coal. 
Calcite also occurs associated with the' filling of irregular 
cracks in these limestones. 
8jJ/mlc,.,"te is occa.sionally found in geodes. This mineral is 
also found in the drift. 
Selenite. The black limestone over the Douds coal seam 
contains small amounts of selenite in thin tabular crystals. 
WATER SuPPLIES. 
For water the chief dependence is placed upon the shallow 
wells confined to the drift deposits. Along the Des Moines, 
the river .constitutes an unfailing source of supply for 'general 
and' stock plU'poses, but at a distance from the stream consid-
erable difficulty is often ·experienced, as the wells cannot be 
relied upon for a very large supply during the Bummer months. 
In a few cases drilling has been carried down into the Lower 
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UarboniferOliS rocks, as at the Edmonson, Dn\' is, 11iller and 
other wells. In only one of these, howm'er (Miller's), has a sat-
isfactory supply of water been obtained. rrhe only flowing 
wells in the county are along Lhe Des Moines; one at Fal'luil1g-
ton,alldoneat Bonaparte. '11hese holes were put down in search 
for oil 01' gas, and failing they were abandoned. There bas 
been no attempt made to use the water supply, and no record 
of these wells is now a ,'aBuLle. 
At Keokuk, sOl'eral flowing wells occur, mnging in dept.b 
from 740 to 1800 feet. '}1118 first flow comes from a sandstone 
presumably belonging to the Niagara series, at about 737 feet 
from the top of the bluff,or about 100 feet below sea level. 
Additional flows al'e obtained at intervals from 1200 to 1800 
feet, 'l1he water from the lower beds shows a less prolJOrtion 
of iron and other mineral ingredients than that from the higher 
strata. As Van Buren county does not differ essentially fl'Om 
Lee county in its geological structure, it is quite probable that 
adundant suppJies of water may be obtained ,anywhere in the 
county at from 700 to 900 feet, according to the location of the 
well. The water at this horizon is quite highly charged with 
mineral, however, arid may not always pl'Ove wholly acceptable 
for general use. 
The height to which the water will rise h"" not been tested 
at Keokuk but it flows with strong force at an elevation of 638 
feet, At Mount Clara which has an elevation of 679 feet, the 
water in W. J. R Beck's well, which is 939 feet deep, rises to 
within six feet of the surface conesponding to an elevation of 
678 feet, If there is no escape of water above the rock surface 
here, this altitude may be considered to l'Bpresent the level to 
which water from the sarno horizon (Niagara) will rise through-
out the region. As to the lower water-bearing beds, nothing is 
known in this regard, though they lllay possibly have a higher 
head. In testing for flowing wells, therefore, the elevation of 
the locality must be taken into consideration. From the table 
of elevations on page 202 it is seen that the plateau level varies 
from 750 to 800 feet, and hence flowing wells cannot be looked 
for here from the Niagara horizon, unless they start in depres-
sions from eighty-five to one hundred and fifty feet below the 
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general platean level. Evidently no difficulty should be 
encountered in obtaining flowing wells within the Des Moines 
valley. Whether the lower beds will give flowing wells on the. 
uplands remains to be tested. 
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